Experimental Section
Materials 3-(2-pyridinyldisulfanyl)propanol 1 and 2-(ethyl trithiocarbonate)propionic acid 2 were synthesized as previously reported. Dichloromethane was distilled over CaH 2 and stored under argon prior to use. 2,2'-Azobisisobutyronitrile (AIBN) was recrystallized twice from ethanol.
Merck 60 (230-400 mesh) silica gel was used for column chromatography. Complementary 5'-thiol modified sense siRNA (5'ThioMC6-D-GCU GAC CCU GAA GUU CAU CUU-3') and antisense siRNA (5'-GAU GAA CUU CAG GGU CAG CUU-3') specific for enhanced green fluorescent (EGF) protein mRNA were purchased from Integrated DNA Technologies and annealed following the manufacturer's protocol. SYBR-Safe nucleic acid staining dye was purchased from Invitrogen. All other chemicals were purchased from Sigma-Aldrich of Fisher Scientific and used as received. Facility at UCLA. The gel was irradiated with UV light and fluorescence was measured at 520
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nm.
Methods

Synthesis of 3-(pyridin-2-yldisulfanyl)propyl-2-(ethylthiocarbonothioylthio) propanoate
(1). 3-(2-pyridinyldisulfanyl)propanol (124.3 mg, 0.618 mmol) and 2-ethyl trithiocarbonate propionic acid (137 mg, 0.680 mmol) were dissolved in dichloromethane (25 mL) and then cooled to 0 °C. EDC (130.7 mg, 0.680 mmol) and DMAP (7.80 mg, 0.0618 mmol) were then added in one portion. The reaction was allowed to warm to 23 °C with constant stirring. After 12 h, the crude product was concentrated and purified by silica gel chromatography (2:1 hexane:ethyl acetate) yielding 1 as a yellow oil (184 mg, 76% 160.19, 149.87, 137.29, 120.87, 119.95, 64.08, 47.93, 35.32, 31.77, 28.07, 16.95, 13.24; IR Supplementary Material (ESI) 
